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Learning Objectives

1.

2.

Review the characteristics of the SARS-CoV-2 virus, including
emerging variants

ldentify common myths about vaccines and other
therapeutics designed to prevent and treat SARS-CoV-2
infection, including vaccine development.

Incorporate relevant educational strategies to address youth
concerns about vaccines.
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WHAT IS THE CORONAVIRUS?
SARS-COV-2?
WHAT ARE ITS CHARACTERISTICS?
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Coronaviruses — A Family Affair

* Coronavirus — Four types (Common cold/ flu)

* Severe Acute Respiratory Syndrome (SARS- 2002)
 Middle East Respiratory Syndrome (MERS- 2012)- 10 yrs
* Novel Coronavirus (SARS-CoV-2 {COVID-19} - 2019)- 7 yrs
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Where Did SARS-CoV-2 Originate?
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Please cite this article in press as: Hoffmann et al., SARS-CoV-2 Cell Entry Depends on ACE2 and TMPRSS2 and Is Blocked by a Clinically
Proven Protease Inhibitor, Cell (2020), https://doi.org/10.1016/j.cell.2020.02.052



UNIVERSITY of SOUTH FLORIDA

United States: 4/25/2021 — 7/31/2021 United States: 7/18/2021 — 7/31/2021 NOWCAST
>k
0,
100% USA 93.3 A)
90% WHO label Lineage # Type %Total 95%PI
Alpha B:il.:.7 VOC 2.9% 1.2-4.7%
80% Beta B.1.351 voc 0.0% 0.0-0.2% I
Gamma P.1 VOC 1.3% 0.2-2.5%
~ Delta S5 kS L7/ = VOC 83.4% 79.6-87.0%
70% 3 AY.3 voc 9.1% 6.2-12.0% [—
~ o AY.2 VOoC 0.8% 0.0-1.7% [—
— = ™ = AY.1 vOoC 0.1% 0.0-0.5% ]
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40% o = B.1.621.1 0.6% 0.0-1.5%
g‘Bf B.1.628 0.3% 0.0-1.0%
— = B.1 0.1% 0.0-0.5%
A.2.5 0.0% 0.0-0.2% 1
Other* 0.0% 0.0-0.2% ]
20% ; = B.1.617.3 VOl 0.0% 0.0-0.2%
a o ey ™ B.1.626 0.0% 0.0-0.2% ]
% ————— : o
10% LR 2 = = 1 ; & Enumerated lineages are VOI/VOC or are circulating >1% in at least one HHS
; : [¥2) : region during at least one two week period; remaining lineages are aggregated as
1 —i ——— "Other".
o
0% £8) o These data include Nowcast estimates, which are modeled projections that
— — i — i — — may differ from weighted estimates generated at later dates
% % % % % g § #  Sublineages of P.1 and B.1.351 (P.1.1, P.1.2, B.1.351.2, B.1.351.3) are
= o~ = — == — o™ aggregated with the parent lineage and included in parent lineage's proportion.
w 2l w e ™~ i =
o) O ™~ ™~ AY.1, AY.2, and AY.3 are no longer aggregated with B.1.617.2.

cdc.gov- https://covid.cdc.gov/covid-data-tracker/#variant-proportions Accessed 8/08/2021
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Importance of Vaccinating NOW!

Vaccines Are Effective Today!!

Approaching Escape Threshold?

Vaccine Efficacy or Effectiveness (VE) Against Variants
Vaccine Study type VE

Pfizer Post-EUA * 90%against B.1.1.7 in Qatar* | RUZS IS
* 75%against B.1.351in Qatar | Jils{I6 (RN

J Pre-EUA * 74%in US.

e € O!n : 73-82% for severe/critical
* 66% in Brazil i in each count
. 520%in S, Africa isease in each country

Novavax Pre-EUA * 96% against non-B.1.1.7in UK
* 86%against B.1.1.7in UK
Pre-EUA * 51%against B.1.351in S. Africa

AstraZeneca  Pre-EUA * 84%against non-B.1.1.7in UK
* 75%against B.1.1.7in UK
Pre-EUA * 10%against B.1.351 in South Africa*

*>85% in UK & Israel (predominate B.1.1.7): https://www.cdc.gov/coronavirus/2019-ncov/science/science-briefs/fully-vaccinated-people.html
Abu-Radad and Butt. Effectiveness of the BNT162b2 Covid-19 Vaccine against the B.1.1.7 and B.1.351 Variants | NEJM

https://www.fda.gov/media/146217/download
/ Novavax.: https://ir.novavax.co m/news-releases/news-release-details/novavax-covid-19-vacci 893-efficacy-uk-phase-3
./@ ‘CDC Shinde et al. Efficacy of NVX-CoV2373 Covid-19 Vaccine against the B.1.351 Variant | NEIM /( m
A ahi et . Efficacy of the ChAJOX1 nCoV-19 Covid-19 Vaccine against the B.1.351 Variant | NEIM }C 72
mary ot ol Fffica A 9 accine againet SARS.CoV-2 variant of concern B _The | ance "mild/%l :

Vaccine-Induced Antibody Protection and Variants

* Robust correlation between Widype R3] (Sowthiirica) Escape
vaccine efficacy (VE) versus:
- Neutralizing titer (p=0.79)

- Binding antibody titer (o = 0.93)

(Wuhan) B.L17 (UK)

* Correlate of protection, or

threshold that protects against CURRENT VACCINES OK NEW VACCINES NEEDED
. :1000
SARS-CoV-2, not yet determined S J Protective
gf_100 margin
* Variants result in reduced g’
protective antibody levels 10 “Precie CoPtresholdundeined
- Lower VE and increased 5 0
breakthrough infection? : .
. ) . Vaccinated ~ Vaccinated ~ B.LL7 E484K + future
— Shorter duration of immunity? elderly escape mutanis?

Figure Source: Altman et al (2021): https://science.sciencemag.org/content/371/6534/1103
Earle et al. medRxiv preprint (March 20, 2021): https:/doi.org/10.1101/2021.03.17.20200246
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Discuss the vaccines and therapeutics designed to
prevent and treat SARS-CoV-2 infection, including
vaccine research and development
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The Covid-19 Vaccine-Development Multiverse
Penny M. Heaton, M.D.

The rapid pace of development of vaccines against Covid-19 is enabled
by several factors:

1. Prior knowledge of the role of the spike protein in coronavirus pathogenesis and
evidence that neutralizing antibody against the spike protein is important for
immunity;

2. Evolution of nucleic acid vaccine technology platforms (Moderna & Pfizer) that
allow creation of vaccines and prompt manufacture of thousands of doses once
a genetic sequence is known; and

3. Development activities that can be conducted in parallel, rather than
sequentially, without increasing risks for study participants.

November 12, 2020
N Engl J Med 2020; 383:1986-1988



https://www.nejm.org/toc/nejm/383/20?query=article_issue_link
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The Vaccines Seemed to have been
produced TOO quickly, Right?
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Current Vaccine Clinical Trials

University of Oxford and Phase 3
AstraZeneca

Moderna Therapeutics Phase 3 (EUA -

12/2020)
BioNTech and Pfizer Phase 3 (EUA -
12/2020)
Novavax Phase 2/3 (Nov
2020) - USF Health
Eli Lilly (AB formula) Phase 3

Reaeneron (AB Formula) Phase 3

30,000

30,000 (11,000 POC)

44,000

30,000

400

500
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Headache

Fatigue
Nausea/
Vomiting
Chills

Fever

Myalgia

35.4
38.5

9.4

9.2

0.9

23.7

FDA EUA COVID-19 Vaccines — Adverse Effects

25.4
24.5

7.3

5.9

0.4

12.7

41.9
47.4

1.2

14.0

3.7

21.3

24 1
22.8

1.2

3.8

0.5

8.2

23.7
21.5

9.7

N/A

0.6

12.7
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What is in the Pfizer Vaccine?

* The Pfizer-BioNTech COVID-19 Vaccine is a:
* white to off-white,

» sterile,

* preservative-free, frozen suspension.

e Contains a nucleoside-modified messenger RNA (modRNA)
— encodes the viral spike glycoprotein (S) of SARS-CoV-2.

* The vaccine also includes the following ingredients:

— lipids ((4-hydroxybutyl)azanediyl)bis(hexane-6,1-diyl)bis(2-hexyldecanoate), 2-[(polyethylene glycol)-2000]-N,N-
ditetradecylacetamide,

— 1,2-distearoyl-sn-glycero-3-phosphocholine, and cholesterol),
— potassium chloride,

— monobasic potassium phosphate,

— sodium chloride,

— dibasic sodium phosphate dihydrate, and

— sucrose
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What is in the Moderna Vaccine?

e The Moderna COVID-19 Vaccine is a:
* white to off-white,
» sterile,
e preservative-free frozen suspension.
* Contains a synthetic messenger ribonucleic acid (mRNA)
— encodes the stabilized spike glycoprotein (S) of the SARS-CoV-2 virus.
* The vaccine also contains the following ingredients:
— lipids (SM-102, 1,2-dimyristoyl-rac-glycero-3-methoxypolyethylene glycol-2000 [PEG2000-DMG],
— cholesterol, and 1,2-distearoyl-sn-glycero-3-phosphocholine [DSPC]),
— tromethamine,

— tromethamine hydrochloride, acetic acid, sodium acetate, and
— sucrose.
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How do the Vaccines Work?
(Pre-req: Cell/ Molecular Biology ©)
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Interpreting Diagnostic Tests for SARS-CoV-2

VIEWPOINT

Figure. Estimated Variation Over Time in Diagnostic Tests for Detection of SARS-CoV-2 Infection
Relative to Symptom Onset

Before symptom onset After symptom onset

C Detection unlikely2 ) = C PCR - Likely positive > ( PCR - Likely negativebP

C Antibody detection

fdetection/

=

Increasing prob

T T T T T T T T
Week —2 Vel Week 1 Week 2 Week 3 Week 4 Week 5 Week 6

Symptom onset

Nasopharyngeal swab PCR — Bronchoalveolar lavage/sputum PCR = =  =——e—e—e—a—- IgM antibody

Virus isolation from respiratory tract Stool PCR -—— em e e - - |gG antibody
Estimated time intervals and rates of viral detection are based on data from = Detection only occurs if patients are followed up proactively from the time
several published reports. Because of variability in values among studies. of exposure.

estimated time intervals should be considered approximations and the
probability of detection of SARS-CoV-2 infection is presented qualitatively.
SARS-CoV-2 indicates severe acute respiratory syndrome coronavirus 2:
PCR. polymerase chain reaction.

b More likely to register a negative than a positive result by PCR of a
nasopharyngeal swab.

JAMA Published online May 6, 2020

© 2020 American Medical Association. All rights reserved.
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Communicating with our Young(er)
People about SARS-CoV-2

Clinical impact of SARS-CoV-2, including long-
term clinical challenges- and their concerns
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SARS-CoV-2 Spread in Closed Spaces

https://doi.org/10.1016/j.buildenv.2021.107788
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Science

RESEARCH ARTICLES

Cite as: M. Monod ez al., Science
10.1126/science.abe8372 (2021).

Age groups that sustain resurging COVID-19 epidemics in

the United States

SARS-CoV-2 transmission is sustained primarily from
age groups 20-49

in the first locations in the model, the percent contribution
to onward spread was 41.1% [40.7%-41.4%] from individuals
aged 35-49, compared to 2.1% [1.6%-2.8%] from individuals
aged 0-9, 4.0% [3.5%-4.6%] from individuals aged 10-19,
34.7% [33.9%-35.5%] from individuals aged 20-34, 15.3%
[14.8%-15.8%] from individuals aged 50-64, 2.5% [2.2%-2.9%]
from individuals aged 65-79 age group, and 0.3% [0.3%-0.3%]
from individuals aged 80+ (table S4). Spatially, the contribu-
tion of adults aged 35-49 were estimated to be remarkably
homogeneous across states, whereas the estimated contribu-
tions of young adults aged 20-34 to COVID-19 spread tended

o he hicher in Sonthern Sonth-wecetern and Wecetern re-

2020, the es%imated reproduction number across all locations
evaluated was highest from individuals aged 35-49 (1.39 [1.34-
1.44]) and 20-34 (1.29 [1.24-1.36]), and around one for age

sible SARS-CoV-2 lineages have not yet established, addi-
tional interventions among adults aged 20-49, such as mass
vaccination with transmission-blocking vaccines, could bring
resurgent COVID-19 epidemics under control and avert

deaths.

Conclusions
This study provides evidence that the resurgent COVID-19 ep-

idemics in the US in 2020 have been driven by adults aged
20-49, and in particular adults aged 35-49, before and after
school reopening. Unlike pandemic flu, these adults ac-

e S UAN s tbn
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Post-acute COVID-19 syndrome

[ Acute COVID-19 | Post-acute COVID-19 ]
| Subacute/ongoing COVID-19 | Chronic/post-COVID-19 ]
| Detection unlikely PCR positive I PCR negative I

Fatigue
Decline in quality of life
Muscular weakness
Joint pain
Nasopharyngeal Dyspnea
2=op yRo Cough
Persistent oxygen requirement

Viral isolation from
respiratory tract

T BN Anxiety/depression
Sleep disturbances

r~t,‘;
e

Cognitive disturbances (brain fog)
Headaches

Viral load

Palpitations
Chest pain

SARS-CoV-2
exposure

Thromboembolism

Chronic kidney disease

\ Hair loss

Week 1 | Week 2 [ Week 3 I Week 4 | I Week 12 I I 6 months I

I Week —2 I Week —1

Before symptom onset After symptom onset

Fig. 1| Timeline of post-acute COVID-19. Acute COVID-19 usually lasts until 4 weeks from the onset of symptoms, beyond which replication-competent
SARS-CoV-2 has not been isolated. Post-acute COVID-19 is defined as persistent symptoms and/or delayed or long-term complications beyond 4 weeks
from the onset of symptoms. The common symptoms observed in post-acute COVID-19 are summarized.

NATURE MEDICINE | www.nature.com/naturemedicine 03/22/21- online



http://www.nature.com/naturemedicine
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6-month neurological and psychiatric outcomes in w n ™
236 379 survivors of COVID-19: a retrospective cohort study o
using electronic health records

Maxime Taquet, John R Geddes, Masud Husain, Sierra Luciano, Paul J Harrison m
All patients Patients without Patients with Patients with ITU Patients with
hospitalisation hospitalisation admission encephalopathy
Cohort size 236379 (100-0%) 190077 (100-0%) 46302 (100-0%) 8945 (100-0%) 6229 (100-0%)

Demographics

Age, years 46 (19-7) 43-3(19-0) 57 (18-7) 59-1(17-3) 66-7 (17-0)

4 Among patients diagnosed with COVID-19, the
& estimated incidence of a neurological or psychiatric

M diagnosis in the following 6 months was 33-62% (95%
w Cl 33:17-34-07), with 12-84% (12-36—13-33) receiving

Ethn

Unknown 64532 (27-3%) 54078 (28-5%) 10454 (22-6%) 1656 (18-5%) 1461 (23-5%)

www.thelancet.com/psychiatry Published online April 6, 2021 https://doi.org/10.1016/52215-0366(21)00084-5
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What was found with the J&J Vaccine

Reporting rates of TTS after Janssen COVID-19 vaccine

=  7.98 million vaccine doses administered”and 15 confirmed TTS cases™ as of April 21, 2021
Some age- and sex-specific doses administered data were imputed

Additional potential TTS cases under review, including potential male cases

Females Males
TTS TTS
Age group cases [Doses admin|Reporting rate*] cases |[Doses admin|Reporting rate*
18-49 years old] 13 1,866,294 | 7.0 per million 0 1,977,330 0 per million
50+ years old 2 2,125,239 | 0.9 per million (o) 2,010,144 0 per million

* Source of doses administered: https://covid.cdc.gov/covid-data-tracker/#vaccinations; ¥ One case was excluded from the final analysis: a female aged
<50 years who had concurrent diagnosis of COVID-19 and TTS following receipt of Janssen vaccine; ¥ Reporting rate = TTS cases per 1 million Janssen
COVID-19 vaccine doses administered

20
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Rare complication of COVID-19 presenting as
isolated headache

Rehan Asif,' Marcella Sinead O’ Mahony?

SUMMARY

An 18-year-old man presented with persistent isolated headache 2
weeks after recovering from acute COVID-19 iliness. Extensive cerebral
venous sinus thrombosis (CVST) was detected on CT venogram despite
him having no other thrombotic risk factors. CVST can complicate
COVID-19. A high index of clinical suspicion is warranted as it can often
have a subtle presentation with paucity of neurological symptomes.

Asif R, O’ Mahony MS. BMJ Case Rep 2020;13:e239275. doi:10.1136/bcr-2020- 239275
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Rare complication of COVID-19 presenting as
isolated headache

Rehan Asif,' Marcella Sinead O’ Mahony?

Figure 2 CT venogram showing filling defects throughout straight
and superior sagittal sinuses (arrows), confirming cerebral venous sinus

Figure 1 Plain CT of the head showing suspicious hyperdense area .
(arrow), raising the possibility of venous sinus thrombosis. thrombosis.

Asif R, O’ Mahony MS. BMJ Case Rep 2020;13:e239275. doi:10.1136/bcr-2020- 239275
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MRNA Vaccines — Myocarditis in Young Adults?

Preliminary myocarditis/pericarditis reports to VAERS following dose 2
mRNA vaccination, Exp. vs. Obs. using 7-day risk window (data thruJun 11, 2021)

Females Males
Doses Doses

Age groups admin Expected”’ | Observed" | admin | Expected"' | Observed"
12-17yrs | 2,189,726 0-2 19 2,039,871 0-4 128
18-24 yrs 5,237,262 1-6 23 4,337,287 1-8 219
25-29yrs | 4,151,975 0-5 7 3,625,574 1-7 59
30-39 yrs 9,356,296 2-18 11 8,311,301 2-16 61
40-49 yrs 9,927,773 2-19 18 8,577,766 2-16 34
S0-64yrs | 1696450 | 436 18 | 1625597 331 18

65+yrs | 21,708975 44 10 ) 18041547 | 3735 1
Not reported = = 1 - - 8

* Assumes a 7-day post-vaccination observation window (i.e., symptom onset from day of vaccination through Day 6 after vaccination)

*Based on Gubernot et al. U.S. Population-Based background incidence rates of medical conditions for use in safety assessment of COVID-19 vaccines. Vaccine. 2021 May 14:50264-
410X(21)00578-8. Expected counts among females 12-29 years adjusted for lower prevalence relative to males by factor of 1.7 (Fairweather, D. et al, Curr Probl Cardiol. 2013;38(1):7-46).

Preliminary myocarditis/pericarditis reports to VAERS following dose 2 mRNA
COVID-19 vaccination, Exp. vs. Obs. using 21-day risk window (data thru Jun 11, 2021)

Females Males
Doses Doses

Age groups admin Expected”’  Observed’ | admin  Expected"’ = Observed"
12-17 yrs 2,189,726 1-7 20 2,039,871 1-12 132
18-24 yrs 5,237,262 2-18 27 4,337,287 2-25 233
25-29yrs 4,151,975 1-15 11 3,625,574 2-21 69
30-39 yrs 9,356,296 5-54 14 8,311,301 5-48 71
40-49yrs | 9,927,773 6-57 23 8577,766 | 549 40
50-64 yrs 18,696,450 11-108 25 16,255,927 9-94 34

65+yrs 21,708,975 12-125 17 18,041,547 | 10-104 16
Not reported = = 1 — - 9

* Assumes a 21-day post-vaccination observation window (i.e., symptom onset from day of vaccination through Day 20 after vaccination)

" Based on Gubernot et al. U.S. Population-Based background incidence rates of medical conditions for use in safety assessment of COVID-19 vaccines. Vaccine. 2021 May 14:50264-
410X(21)00578-8. Expected counts among females 12-29 years adjusted for lower prevalence relative to males by factor of 1.7 (Fairweather, D. et al, Curr Probl Cardiol. 2013;38(1):7-46).
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Preliminary Findings of mRINA Covid-19
Vaccine Safety in Pregnant Persons

Study of 2 COVID-19 Vaccines Show Positive Safety Results With
Pregnancy

April 28, 2021
Jennifer Gershman, PharmD, CPh

00000

Preliminary study results showed no safety concerns among pregnant women that received Pfizer-BioNTech and Moderna COVID-19
vaccines.

New evidence supports pregnant women receiving coronavirus disease 2019 (COVID-19) vaccines.
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No Effect on Male Fertility

T.etterTs

RESEARCHLET TER

Sperm Paramnmeters BEefore and AfTter COVID-TDOmRINA
Waccination

Discussion | In this study of sperm parameters before and after 2
doses of a COVID-19 mRNA vaccine, there were no significant
decreases in any sperm parameter among this small cohort of
healthy men. Because the vaccines contain mRNA and not the
live virus, it is unlikely that the vaccine would affect sperm
parameters. While these results showed statistically signifi-

JAMA. 2021;326(3):273-274. doi:10.1001/jama.2021.9976
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Time to vaccinate Children? Was it studied?

Fig.1: Emerging clinical and immunological features of MIS-C.

From: MIS-C: early lessons from immune profiling
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Morbidity and Mortality Weekly Report
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Hospitalization of Adolescents Aged 12—-17 Years with Laboratory-Confirmed
COVID-19 — COVID-NET, 14 States, March 1, 2020—April 24, 2021

FIGURE 1. Three-week moving average COVID-19-associated hospitalization rates* among children and adolescents aged <18 years, by
age group — COVID-NET, 14 states, March 1, 2020-April 24, 2021

2.5

1.5 -

Hospitalizations per 100,000

0.5

o -

0-4 yrs — e 5-11yrs === 12-17 yrs

2020
Calendar week end date

Abbreviation: COVID-NET = Coronavirus Disease 2019-Associated Hospitalization Surveillance Network.

* Number of patients with laboratory-confirmed COVID-19-associated hospitalizations per 100,000 population.
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T COVID-NET sites are in the following 14 states: California, Colorado, Connecticut, Georgia, lowa, Maryland, Michigan, Minnesota, New Mexico, New York, Ohio, Oregon,
Tennessee, and Utah.

US Department of Health and Human Services/Centers for Disease Control and Prevention

MMWR / June 11,2021 / Vol.70 / No.23
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Myths and Facts about COVID-19 VVaccines

Updated July 7, 2021 Languages « Print

How do | know which COVID-19 vaccine information sources are accurate?
Accurate vaccine information is critical and can help stop common myths and rumors.

It can be difficult to know which sources of information you can trust. Before considering vaccine information on the
Internet, check that the information comes from a credible source and is updated on a regular basis. Learn more about

finding credible vaccine information.

Is it safe for me to get a COVID-19 vaccine if | would like to have a baby one
day?

Yes. If you are trying to become pregnant now or want to get pregnant in the future,
you may get a COVID-19 vaccine when one is available to you.

There is currently no evidence that COVID-19 vaccination causes any problems with
pregnancy, including the development of the placenta. In addition, there is no
evidence that female or male fertility problems are a side effect of any vaccine,
including COVID-19 vaccines.

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/facts.htmlAccessed 8/9/2021
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CDC Provides Transparent Information to the Public
about Issues with Vaccines

CDC educational materials™

Myocarditis and Pericarditis Following mRNA COVID-19
Vaccination

Updated May 27. 2021

Languages ~ Print

What You Need to Know

More than 165 million people have received at least one dose of COVID-19 vaccine in the United States, and CDC
continues to monitor the safety of COVID-19 vaccines for any health problems that happen after vaccination.

Since April 2021, there have been increased reports to the Vaccine Adverse Event Reporting System (VAERS) of cases
of inflammation of the heart—called myocarditis and pericarditis—happening after mRNA COVID-19 vaccination
(Pfizer-BioNTech and Moderna) in the United States.

These reports are rare, given the number of vaccine doses administered, and have been reported after mRNA COVID-

19 vaccination (Pfizer-BioNTech and Moderna), particularly in adolescents and young adults.

CDC and its partners are actively monitoring these reports, by reviewing data and medical records, to learn more
about what happened and to see if there is any relationship to COVID-19 vaccination.

Most patients who received care responded well to medicine and rest and quickly felt better.

* CDC: https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safe

Clinical Considerations: Myocarditis and Pericarditis
after Receipt of mRNA COVID-19 Vaccines Among
Adolescents and Young Adults

Summary

Since April 2021, increased cases of myocarditis and pericarditis have been reported in the United States after mRNA
COVID-19 vaccination (Pfizer-BioNTech and Moderna), particularly in adolescents and young adults. There has not been
a similar reporting pattern observed after receipt of the Janssen COVID-19 Vaccine (Johnson & Johnson).

In most cases, patients who presented for medical care have responded well to medications and rest and had prompt
improvement of symptoms. Reported cases have occurred predominantly in male adolescents and young adults 16
years of age and older. Onset was typically within several days after mRNA COVID-19 vaccination, and cases have
occurred more often after the second dose than the first dose. CDC and its partners are investigating these reports of
myocarditis and pericarditis following mRNA COVID-19 vaccination.

CDC continues to recommend COVID-19 vaccination for everyone 12 years of age and older given the risk of COVID-19
illness and related, possibly severe complications, such as long-term health problems, hospitalization, and even death.

myocarditis.html and https:
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